In the paper, it is proposed to develop a machine learning based intelligent defect 10 detection system for metal products. The common machine vision system has the surface (stain,
70
Wood defect detection has an important influence on the automation of wood industry. In 2016, Z. N.
71 Ke et al. [5] proposed the hybrid algorithm of genetic algorithm (GA) and particle swarm 
Materials and Methods

112
The common machine vision system has the surface (stain, shallow pit, shallow tumor, scratches,
113
Edge defects, pattern defects) detection, or for the processing of the size, diameter, diameter, 114 eccentricity, height, thickness and other parts of the non-contact numerical parameters of detection.
115
Considering the quality of the work piece and the defects of the standard, so for the quality of 116 customized testing requirements, the study is the development of machine vision and machine 117 learning metal products defect detection system, mainly composed of three procedures: Image 118 preprocessing, training procedures and testing procedures.
119
The system architecture consists of three parts: (1) Image preprocessing: we first use the 
198
The samples of 151 normal surface images and 151 surface defects images are the training 199 datasets for CNN. Moreover, the testing samples of 10 normal surface images and 10 surface defects 200 images are the valid datasets.
201
In order to make CNN work well, we need to train and adjust the configuration of network several 
205
As shown in Table 1 
213
The result of pre-processing image is showed as Figure 6 . The eight results of accuracy with or 214 without image pre-processing are showed in Table 2 . 
215
235
samples maker for defect detection system shown in Table 3 .
236 237 
240
By the experimental results in Table 2 and Table 3 , we can find the following：
241
(1) The maximum accuracy of the defect detection is only 74%, no matter with the preprocessing of
242
Canny edge detection images or not. It means that the recognition accuracy cannot be obviously
243
improved with or without the preprocessing of Canny edge detection images.
244
(2) As the number of convolution layers and pooling layers increase, the recognition accuracy of 
